ABSTRACT
Antimutagenic activity

144
The antimutagenic activity was evaluated using the Salmonella (S. Typhimurium His−,
145
TA98 strain, Moltox, NC, USA) mutagenicity test (Ames Test) described by Maron and 146 Ames (1983) . First, toxicity and mutagenicity assays were performed using the same 147 conditions as those of the Ames test, with and without metabolic activation of rat liver 148 homogenate (S9 mix). No toxic or mutagenic effects were shown at the tested 149 concentrations of 2.4, 4.8 and 9.6 mg of lyophilized spent coffee extracts per plate; 2.4, and espresso (Robusta) coffeemakers were obtained and desiccated for subsequent 231 preparation of aqueous extracts using a previously optimized methodology (Bravo, and Kaur (2008) reported that the methoxy group on the phenyl ring is responsible for 291 the antimutagenic activity of ferulic acid.
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Apart from the activity of phenolic compounds, another coffee bioactive compound Substances may become mutagenic agents after metabolic process, which it is the case 308 of the aromatic amine 2-aminofluorene (2-AF). S9 mix is rat liver microsomal fraction 309 containing phase I and II metabolic enzymes. Moreover, the metabolic activation 310 involves the cytochrome-based P450 metabolic oxidation system, where the arylamino 311 group of 2-AF is oxidized to the N-hydroxy-derivatives (Wang & Guengerich, 2013) .
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These electrophilic products are highly mutagenic due to their capability to form DNA These data demonstrate that both spent coffee extracts were able to reduce the activity The protection mechanism is not completely understood, but results suggest a possible 335 direct action against free radicals and an indirect mechanism for DNA protection. The 336 antioxidant capacity of phenolic acids, caffeine or melanoidins could be associated with 337 the inhibition of mutagens, through scavenging activity against free radicals (Azam, 338 al., 2012) and their capability to reduce ROS level and DNA strand breaks induced by theory. In addition, the samples might also protect-DNA through other ways. Abraham data showed that amounts ranging from 5 to 80 mg/mL of spent coffee were capable of 391 inhibiting the growth of a broad range of microorganisms with concentrations of 10 6 392 cfu/mL; however, the most resistant bacteria (E. coli) required larger quantities. 
